Abstract
50
Soil water imprints its δ 18 O signature on soil CO2 as a result of isotope exchange between H2O and CO2 (aqueous).
51
The oxygen isotopic exchange between CO2 and soil water is catalyzed by microbial carbonic anhydrase (Sperber 
58
The conventional method to estimate δ 13 C and δ 18 O of soil CO2 efflux is by using two end-member mixing models 59 of atmospheric CO2 and CO2 produced in the soil (Keeling, 1958) . 
62
In conventional methods, air sampling is done at specific time intervals, and δ 13 C and δ 18 O are analyzed using
63
Isotope Ratio Mass Spectrometry (IRMS) (Ohlsson et al., 2005 148
Leaving the thermostat unit, the gas was directed to the multiport inlet unit of the OA-ICOS. By using the 149 thermostat unit, we introduced a shift in the reference gas temperature and the aim was to test the temperature 150 sensitivity of the OA-ICOS in measuring δ 
170
In situ experiments were conducted to measure δ Table 3 for the values of the parameters, see supplementary Figure S3 (a) for 220 model residuals), and a three-parameter power function model (see Table 2 ) with r 2 = 0.99 showed the best fit for 221
Diff-δ 18 O (see Table 3 for the values of the parameters, see supplementary Figure S3 Figure 8 (a,c) ). Moreover, also the carbonate δ 13 C values got more positive in the 60-80 cm layer. Since total organic carbon content decreases with 286 depth it can be assumed that CO2 derived from carbonate weathering having less negative δ 13 C more strongly 287 contributed to the soil CO2 (especially since we see an increase in soil CO2 concentration with depth). This is 288 accordance with the laser-based measurements which showed a strong increase in δ 13 C of soil CO2 in the deepest 289 soil layer leading us to the hypothesis that this signal is indicating a strong contribution of carbonate derived CO2.
290
Water content and soil CO2 concentration are two major factors influencing carbonate weathering, and variations 291 in soil CO2 partial pressure, moisture, temperature, and pH can cause degassing of CO2 which contributes to the 292 soil CO2 efflux (Schindlbacher et al., 2015) . We assume that at our study site, the topsoil is de-carbonated due to 293 intensive agriculture for a longer period and thus soil CO2 there originates primarily from autotrophic and 294 heterotrophic respiratory activity. In contrast to the deeper soil layers, where the carbonate content is high, CO2 295 from carbonate weathering is assumed to be a dominating source of soil CO2. Also, outgassing of CO2 from the 296 large groundwater body underneath the calcareous Gleysol might contribute to the inorganic CO2 sources in the 297 deeper soil as we found ground water table to be 1-2m below the soil surface. Relative atmosphere. Moreover, the acidic soil was rather dense and contained no stones, strongly suggesting that gas 317 diffusivity was rather small. 
